WO 2005/026684 



PCT/US2004/025332 



PRIOR ART 




Conventional 
atom probe 
specimen 
geometry 



Fig. 1A 



LEAP SPECIMEN GEOMETRIES 




Fig. 1B 



1/20 



WO 2005/026684 



PCT/US2004/025332 



Protein or 
polymer 
backbone 



Links to substrate- 



**************************************** ************************* 
****************************************************************** 

******* •:• •:• -:• * ■:- •:- •:• •:■ * * •:• * -:■ -:- -:- ❖ <• * * ■;• * * ■:• * •:• •:• •:• * * 

* * * * ■:■ ■:• * * ■:■ * * * * * * * * •:■ * ■:■ * ■:- ****** * * * * * * * * * * 

************************* *** **** ****** 

********************* * ************ * ** * 

* * * ■:• •:• ■:• * * * * * * * *tefc* •:■ * * •:■ •:- * * * <■ •:• ■;• ■:• ■:■ * •> * * •:■ * * * <• 
*****************************************<**^kk********************* 

.*» A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A .'lA " - - - 



» 3 '.' V V V ■■ ■ ■. ■ V ■„' ■.' V ' .' ■ .' WW ■ -■ V ■ ■ ■ ' . ' ■ ■ ' V V '.' V 

AAAAAAAAAAAAAAAAAAA^A^AAAAAAA 

************************************* ***** ■:■■> ********** 

*****************************************6*****:^^***** ************* 

■> <• * * * * «;• ■:• ■:■ •:• * * * * * * * * * * * * * •:• -> <■ * * ■:• ■> •:• * •:• •:- * •:• ■:■ * * •:■ ■:■ * * * ***************** 

*********************** ******J^^W^|^£^*********»«***************** 

* ****** s^jM^i ******** *ijgp^* ** * ****** **^^V* * * •>* *c%**************** 

■:• * *frsAfc*Jr* *** o^TWiy^RK- * * **** * * * ❖****»*»***^s**aaa^aaaa<.aaaaa*aaaa 

-> * * --jm * •:• ■:• * •:• -;• ■:• ■:• * <• ■:■ a- * •:• * •:• * * •> * •> -%v* * •:• * * * * * * * * •:• •:■ •:• * ^ * * * ■:• •:• I •:• * •:• •:• •:• •:• * * * <• * * * <• <■ 
•> ■:• •> ❖ •> •:• <• •> * *V^Mu^>-> <• <• <• •> <• 



Embedding matrix 



^-•-A^.AAAA AA AA AAAA 



■>•>*<• . . 

•>•>*<• <• ❖■.*■•> 
AAAAAAAAAAAAA^^ 

AAAAAA.SAAAAAAAAAAA 
■:<•"•:•<-* AAAA A AAAA AAA 
->-> A <-AAAAAAAAAAAAAA- 
■> A * A ***«AAAAAAAAAA 
AAA AAA AAA 

A A AAAAAAAA . 
" " AAAAAAAAAAAAAAAAAAAAAAA 

•> A ^ A «*A*AAAAAA.>.AA ,- - - 
AAAAAAAAAAAAAAAAA 

" * A ««"frAAAAAAAAAA 

»<K<»-a- * •> ■:- -:• <• * a a 




A A AAA AAA AAA AAA 

<:•<■■:■•:■ 

^^<-<"»<« * 

. . 

* ******** * •:■ 

>A A A A <. AJ > Tjfl" ' ' ' ********** 

ftfta 11 ' *,* A ^ A ■'' A <* *■ 

ni* * <• *** *********t^ 

?**<•*****❖***❖***❖*<■ 

> >c****************** 

> >*******■>*❖❖****❖**<• 

> ^ * * ^ * * * * ^ * * * * * * * * * ^ * 

> :•******************* 
>>****************< 
■ ********❖*******< 

******* *******<•*•: 
■:• •:- * -:• •:■ •:• ■> •:■ <■ c- •:• •> <• •:• •:• •:• < 



** 

****** 
****** 
****** 
****** 
****** 



>****** 

L* * * * * * * * * * * * * 



***' 



Jross-links 



ill 



IIIIIIIP 



Fig. 2 



2/20 



WO 2005/026684 



PCT/US2004/025332 



Specimen Preparation and Analysis 




Attach to 
LEAP 
support 



Epitope or Functional Labeling 
Lead compound, Ligand 
Antibody, Aptamer... 
Gold, CkJot, Fluorescent 



In the LEAP 

Cryogenic Temperature (3g) 
Collect 3-D atom probe data 



LEAP Computational Analysis 
Mass spectral fragment analysis 
3-D image reconstruction 



i Attach to 
i LEAP 

i 

support 




Fig. 3 



3/20 



WO 2005/026684 



PCT/US2004/025332 



PREPARATION OF BIO MOLECULAR SPECIMENS 
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Fig. 6 
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Fig. 7 
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Figs. 10A, 10B, 10C, 10D, and 10E 



10/20 



WO 2005/026684 



PCT/US2004/025332 



En Bloc 




j j Fix for stability 



{[ and conductivity 




Embed in 
aqueous ICP 



Dehydrate 



Dehydrate 



Embed in 
solvent ICP 




Cut, Shape, 
Sharpen (FIB) 




Pre-sharpened tips 




Fix for stability 
and conductivity 



Embed in aqueous 
or solvent ICP 



Coat on tip 




Dehydrate or 
remove solvent 



Sharpen as 
needed (FEB) 




Embed in 
aqueous ICP 



Embed in 
solvent ICP 




Sharpen as 
I needed (FIB) 




Fig. 11 



11/20 



WO 2005/026684 



PCT7US2004/025332 



LEAP analysis of graphite 
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LEAP ANALYSIS OF PYROLYT1C CARBON HEART VALVE 
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Figs. 14A, 14B, and 14C 
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Fig. 15 
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Fig. 16 
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Figs. 17A, 17B, and 17C 
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Figs. 18A and 18B 



18/20 



WO 2005/026684 



PCT/US2004/025332 




Fig. 19 
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